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REMARKS 

Claims 1-6 10-19, 25 and 26 remain in the application with Claim 1 being independent. 

The Examiner rejected Claims 1-6, 10-19, and 24 under 35 U.S.C. § 102(b) as being 
anticipated by Yamamoto, et al Since claim 24 was previously cancelled Applicants assume 
this rejection was a typographical error. 

The Examiner admits that Yamamoto; et al is silent with regard to the bromine content 
of the phosgene employed. The Examiner asserts "Yamamoto is silent with regard to the 
bromine content of phosgene employed and so no bromine is considered to be present". 

The Examiner further rejected Claims 1-3, 5, 6, 10, 13-19, and 25 under 35 U.S.C. § 102 
(b) as being anticipated by Schmitt et al. (US 3,916,006). The Examiner asserts "Schmitt is 
silent with regard to the bromine content of the phosgene employed and so no bromine is 
considered to be present". 

Rejection of a claim under 35 U.S.C. § 102(b) as anticipated by a reference requires that 
the single reference teach each and every element of the rejected claim. If there are any 
differences whatsoever between the rejected claim and the reference, the rejection cannot be 
sustained. Titanium Metals Corp, v. Banner, 11% F.2d 775, 227 U.S.P.Q. 773 (Fed. Cir. 1985). 

Independent Claim 1 recites the step of providing a phosgene having a content of 
bromine or iodine or a mixture thereof in molecular or bound form of less than 50 ppm. As 
described in the present specification, phosgene prepared by typical processes contains levels of 
bromine or iodine which are much higher than the level recited in the claims of the present 
specification. This is due to the process by which phosgene is typically prepared starting firom 
chlorine. This is described on Page 6, Lines 18-27 of the present specification. As explained m 
the specification, a common problem with preparation of isocyanates fi-om phosgene is the 
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discoloration of the isocyanate itself and subsequent discoloration of a foam prepared from the 
isocyanate. This problem has been present since the early days of preparing isocyanates using 
phosgene. As outlined in the specification, numerous attempts have been made to produce light 
colored isocyanates and correspondingly light colored foams. To date, none of these methods 
have been particularly satisfactory. 

The Examiner is directed to the specification of Yamamoto, et al wherein it is clear that 
the phosgene described and utilized in Yamamoto, et al produces a dark colored isocyanate, 
which produces dark colored foams. The Examiner is specifically directed to Example 1 and 
Control 1 of Yamamoto, et al described in Columns 4 and 5 wherein Yamamoto, et al clearly 
describes that the control isocyanates produced utilizing the phosgene preparation has a dark 
color. It is only following the specific procedure described in Yamamoto, et al of post-reaction 
treatment of the isocyanate by degassing it at a temperature of 170 ° C, atmospheric pressure and 
passing hydrogen chloride gas through the mixture at a rate of 300 mills per minute for a period 
of two hours that one is capable of cleaning the previously prepared isocyanate such that it has a 
lighter color. In addition, the Examiner is directed to Table 2 wherein Yamamoto, et al 
describes that the foam produced utilizing the two different isocyanates vary dramatically in the 
color of the foam. Specifically, after the special post-reaction treatment of Yamamoto, et al the 
foam produced has a pale yellow color versus a brown. 

The Examiner stated that Applicants have not provided objective evidence that the levels 
of bromine and/or iodine in commercial phosgene prior to the filing date of the instant 
application exceed the instantly claimed level. The Examiner fiirther invited Applicants to 
submit such evidence. Attached to this response are Annexes 1-6 totaling 23 pages. As a first 
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matter there are in general no material data sheets available for phosgene because it is a highly 
toxic gas and thus it is prepared by a manufacturer on site immediately prior to use. 

It is know by those of skill in the art that phosgene is obtained commercially by reacting 
carbon monoxide with chlorine over activated charcoal. See attached Annex 1 from Ulhnan's 
Encyclopedia of Industrial Chemistry, Sixth Edition, 2000 Electronic Release, Chapter 
PHOSGENE 3. Production. Because chlorine and bromine are chemically very similar, 
phosgene produced from bromine containing chlorine inevitably contains bromine in molecular 
or bound form. In bound form bromine is present in the phosgene as COCBr or C0Br2, since 
the bromine reacts with CO as does chlorine. It is also know by those of skill in the art that at 
the time of the present invention over 95% of the world industrial manufacturing chlorine was 
produced by a chlor-alkah process. This is still true. Attached as Annex 2 is a excerpt from 
Ullman's Encyclopedia of Industrial Chemistry, Sixth Edition, 2000 Electronic Release, 
Chapter CHLORINE 1. Introduction. The basic raw material for the chlor-alkali process is solid 
sah, which may come from many sources. See attached Annex 3 Ulhnan's Encyclopedia of 
Industrial Chemistry, Sixth Edition, 2000 Electronic Release, Chapter CHLORINE 4.Chlor- 
Alkali Process. The bromine content of the typical salt sources used for the production of soUd 
salt such as sea water, brine wells, rock salt, Sylvite etc. are given in attached Annex 4. See 
Annex 4 from Ulhnan's Encyclopedia of Industrial Chemistry, Sixth Edition, 2000 Electronic 
Release, Chapter BROMINE, Table 1. Note that the salt content of sea water amounts to 0.065 
grams per liter, given that the salt content of sea water is about 3.5 grams per liter this gives a 
bromine content of sea water of 1857 ppm. From Annex 4 it is clear that the soUd salt used in 
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the typical chlor-alkali process to produce chlorine contains considerable amounts of bromine 
and that this bromine will be contained in the chlorine produced from the solid salt. 

Numerous patents and appUcations have addressed the problem of bromine 
contamination of chlorine produced from the chlor-alkali process. Attached as Annex 5 is US 
patent number 3,660,261. In column 1, lines 25-33 it is stated that the chloride containing brine 
invariably contains a significant amount of bromide. During electrolytic formation of the 
chlorine the bromide is preferentially oxidized so that a major portion of it is converted to 
bromine. Attached as Annex 6 is EP 0 979 671 Bl and an English abstract. The appUcation is 
directed to a method of purifying bromine from chlorine gas. Unfortunately, a ftiU English 
version is not available, hi paragraph [0002] it is stated 

"the person skilled in the art knows that gaseous chlorine which is generally obtained by 
electrolysis of a saturated brine of alkali metal chlorine, in general of sodium chloride or 
potassium chloride. Said brine is prepared from Rock salt or Sea salt. It therefore contains 
inevitably, in a mixture with the alkali metal chloride, the bromide of the same alkali metal. 
Therefore, whatever the method of electrolysis may be (mercury electrolysis, diaphragm 
electrolysis, membrane electrolysis) bromine is found in the effluent of the produced gaseous 
chlorine. Amounts ranging from at least 100 to more than 1500 ppm are foxmd, depending on 
the nature of the salt used. Concentrations in the order of 250 ppm are generally present in 
gaseous chlorine when non-pretreated sodium chloride is used for saturation of the brine." 

From all of this objective evidence it is clear that prior to Applicants' invention all 
phosgene produced had significant levels of bromine, well above the less than 50 ppm recited in 
claim 1. The cited references of Yamamoto et al and Schmitt et al are silent about their 
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bromine content because they were unaware of its significance to coloration problems. Only the 
present Apphcants recognized its significance. 

Because independent Claim 1 includes the limitations not found in either Yamamoto, et 
al or Schmitt et al the rejection of this claim, and the claims which depend therefi-om, under 35 
U.S.C. § 102(b) based on either Yamamoto, et al or Schmitt et al is improper and must be 
withdrawn. The present claims require a positive step of preparing a phosgene having a content 
of bromine or iodine or a mixture thereof of the molecular or bound form of less than 50 ppm, 
which is not disclosed anywhere within Yamamoto, et al or Schmitt et al. 

Applicants' attomey respectfiiUy submits that the claims as amended are now in 
condition for allowance and respectfully requests such allowance. 

Respectfully submitted, 



HOWARD & HOWARD ATTORNEYS 




Howard and Howard Attorneys, P.C. 
The Pinehurst Office Center, Suite 101 
39400 Woodward Ave. 
Bloomfield Hills, MI 48304-5151 
(248) 723-0425 
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3. Production 

Phoi'gene id obtained commercially by passing cai-bon monoxide and chlorine over activated 
carbon. The enthalpy of Formation is ^107.6 kJ/moI, i.e., the reaction is strongly exothermic (for 
tlie kinetics of catalytic phosjgene formation, see [32] > [33]). Carbon monoxide is added in 
Ktoichiometric excess to keep ihe free chlorine content of the phosgene as low as possible^ since 
chlorine can lead lo the formation of undesirable products during further processing. 
Process Descriptioii» The reaction is carried out in a multitubular reactor of carbon or stainless 
steel, whose tubes are filled with the granulated catalyst ( particle fsize 3-5 mm). The lube 
diameter is 50 - 70 mm. The temperature of the activated carbon bed is up to ca. 400 in the 
very lowest region of the tubes, but it then faUs rapidly along the tubes to product temperatures 
or40- 150"^C. 

line heat of reaction is dissipated by v^'ater or an oiganic heat - carrier in ihe shell of the reactor. 
A flov/ sheet of ihc production process is given in Figure (1). 

In a variant, liigh-boiling cooling liquids (hp ca. 200 - 300 ^C) are used as coolants by the 
evaporative cooling principle. The vapors of these heat carriers are condensed with v^'atei, which 
is then vaporized in turn and used in this fotra as a heating medium, e.g., in other plants. Since 
the carbon monoxide - chlorine conversion is incomplete at the high reaction temperatures the 
reaction product is subsequently led through conventional reactors [34J. 
Tlic reaction is carried out under normal pressure or slight excess pressure. The gaseous 
phosgene is obtained al a temperature of 40 -1 50 °C. It is either processed directly, or 
condensed v/ilh water or a coolant. Noacondensable parts of phosgene are absorbed directly 
with solvent beforehand to form phosgene solution. Nonabsorbable gaseous components (inert 
gas, CO, phosgene) are fed to waste-gas treatment (see Chap. 6. Waste - Gas Treatment and 
Monitoring),Tbe activated carbon catalyst can have a service life of up to several yeai's. Tlie 
service life depends on the purity of carbon monoxide. 

Chlorine is usually prtxlaccd from chlor - alkali electrolysis and liCl electrolysis or from 
evaporators in which liquid chlorine is evaporated. Usually chlorine is fed thi'ough a preheater 
before mixing with carbon monoxide in order to avoid mlroducing liquid chlorine uito the 
phosgene generator. 

Carbon monoxide is usually produced from natural gas or naphtha in steam reforming plants, 
but also partly from coke, from which it is obtained by reaction with CO2 and oxygen. 
Interfering byproducts are methane and hydrogen in CO from the reformer, and sulJtur 
compounds and hydrogen (from the water content of the coke) in CO from coke. 'J*he content of 
methane and hydrogen is of great importance for safety, because it can lead to spontaneous 
exothermic HCl formalion on mixing with CO and chlorine. The temperature rise associated 
with this involves the risk of reaction of chlorine witli the pipe material (chlorine - ivon fire). 
The presence of sulfur compounds (eg,, COS, CSCl^) can lead to deterioration in the quality of 
the resulting products during ihe further use of the phosgene. 

Phosgene can be fornied at high temperatures from chlorinated hydrocaitons with atmospheric 
oxygen. This reaction can lead to possible health hazards, above aU in welding technology 1351 
[361(3711381, 



4J 2000 V/ilcy-VCH Vcrlafi GmbH, Wdahcim. Gornwny 



Pitgc: I 



•$. NOV. 2004 11:54 ISE^BRUCK MM .^5 621 4227131 NR. 811 S. 5 



Ullmann's Encyc[ope<Jfa of ljidu,Ttria} Chcwistty, Sixth Hdilion, 2000 Elsclronic Ketec 
PHOSGENE - Production (Wolfgang Sehncidcr, Werner Diller) 



^ Continued ... 



Wilsy-VCH Vcri^GiiiblL Weinhcim, Germany 



•9J0V. 2004 11:55 



ISE^BRUCK VIANNH .^5 621 4227131 



NRJIU^ S. 6 



Ullmflrin's Ertc^'clopgdia of Induslrial Chemistry. Sixili liaUiou, 2000 r^letfironn; Rdetuw 

Title page 
o Previous 
^ References 



L Introduction 

Althougli c. w, scHEELE reported the fonnation ofclilorme gas from the reaction of manganese 
dioxide with h>'drt>chloric acid in 1774. he did not recognize the gas as axi elemont 137J, u. davy 
IS usually accepied as the dLscover^r (1 808), and he named the gas Mome from Uic Creek 
KkWTocT (chloros), meaning greenish ycUow. Chlorine for blcachiug textiles was first produced 
from manganese dioxide and hydrochloric acid by a process developed by wiiLcow^ the yield of 
chlorine being 35 % of the theoretical value. In 1866, deaco>j developed a process based on the 
oxidation of hydrogen chloride gas by atmospheric oxygen in Uie presence of a copper salt, 
CuClj, as 0ms catalyst and obtained yields up to 65 % of the theoretical value. 
In 1800, CRUiCKSHANK was the first to prepare chlorine electrochemically [38]; however, the 
process was of little significance until the developn^ent of a suitable generator by siemhns and of 
synthetic graphite for anodes by acuhsun and CAS*i*NtiK in 1892. Hiosc iwo dovolopmcDiis made 
possible the electrolytic production of chlorine, the Mor-alkali process, on an industrial scale. 
About the same time, both the diaphragm cell process (1885) and tlie mercury cell process 
(1 892) were introduced. The membrane cell process developed much more recently (1970), 
Currently, more than 95 % of world chlorine production is obtained by the chTor-alkali'proccss. 
Since 1970 graphite anodes have been superseded by activated litanium anodes in the 
diaphragm and mto:ury cell processes. The newer membrane cell process uses only activared 
titanium anodes. 

Other electrochemical processes in which chiorine is produced include the electrolysis of 
hydrochloric acid and Uic clcclrolysis of molten alkali molal and alkaline earth metal chlorides, 
in which the chlorine is a byproduct. Purely chemical methods of chlorine production are 
curi-ently insignificant. 

Since 1975, the membrane cell process has been developed to a high dcgivc of sophistication- U 
has ecological advantages over the mercury processes and has become the most economically 
advantageous process. The membrane cell process has become widely accepted, and all nev/ 
plants are using this technology. By 2000 more than 30 % of tlie chlorine will be produced in 
membrane cells. 

World capacity for chlorine exceeds 45 lO^t/'a. With an annual energy consumption of about 
1,5 X 10^ ' kW h, the chlor-alkali process is one of the largest mdustrial consumers of elecirical 
energy. The chlorine production of a country is an indicator of the state of development of its 
chemical industry. 

Uccarrencc and Formation. Chlorine is tlie 11 th most abundant element in The iithosphere. 
Because il is highly rcaclivcp it is rarely Po.und in the free stale and then mainly in volcanic 
gases. It exists mainly in the form of chlorides, as in sea water, which contains an average of 2.9 
wt% sodium chloride and 0.3 u-t^ magnesium chloride. In sah deposits formed by evaporation 
of seas, there are large quantities of rock salt (NaCl) and sylvite (KCl), together with bischofite 
(MgClj - 6 HjO), camallitc (KCl ■ MgCl^ • 6 H2O), lachhydritc (CaCl^ • 2 MgCl^ • 12 H^OJ, 
kainite QfJ2X ■ MgSO^ • 3 \\0\ and others. Occasionally there are also heavy metal chlorides, 
usually in lite form of double salts, such as atacamite (CuCi, ■ 3 Cu(OH)j), and compounds of 
load, iron, manganese, mercury, or silver. Chloiatcs aad perchlorates occur to a small extent in 
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Chile saltpeter. Free bydnochloric acid is occasionally found in gases and springs of volcanic 
origin. Plants and animals always contain chlorine in the fonn of chlorides or ftcc hydixjcbloric 
acid. 

Chlorine is formed by oxidation of hydrochloric acid or chlorides by such compounds as 
manganese dioxide, permanganates, dichromatcs, chlorates, bleaching powder, nitric aoid» or 
nitrogen oxides. Oxygen, including atmospheric oxygen, acLs as an oxidiisinij a^enj in the 
presence of catalysts. Some metal chlorides produce chlorine when hcaicd, for example, 
goldOTI) chlorido or platinum chloride. 
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4.L Brine Supply 

The brine used in the mercury cell and membrane cell processes is tionDally saturated with solid 
salt although there arc some installations thai use soJuLion-mincd brine on a once-through basis, 
The brine supply for diaphragm cells is always used on a once-through ba.sis, although the sajt 
recovered from caustic soda evaporators may be recycled into the brine supply. 
Salt The basic raw material for the mercury cell and membrane cell proccsi'es is usually solid 
salt. This may be obtained from tliree sources; rock salt, solar salt, or vacuum-cvaporaicd salt 
Jrom purifying and evapoi^ling solution-mined brine. 

In tl\e United States mid Europe, rock salt is most commonly ased. The most imponani 
inppurities are shown in Table (3). The concentrations of these impurities depend on the method 
oJPproduclian and on the different gi'ades: crude rock salt, prepared rock salt, and evaporated 
salt. Solar salt is used in Japan and many other parts of the world, ihe most important sources 
being Australia, Mexico, China, Chile^ (ndia, and Pakistan. The salt produced by solar 
evaporation is usually much less pure than rock salt hi a few cases the salt may be obtained 
from other processes, such as caustic soda evaporation in the diaphragm process. 
A new upgrading process (Salex) has been developed by Krebs Swiss [48]. li removes the 
impurities by selective tracking of the salt crystals and a wasliing process. Salt losses are 
minimized, and the purity exceeds 99,95 % NaCI. 

Brine Resaturatioa. In older plants, the open vessels or pits used for storing tl^e salt are also 
used as resaturators. The depleted brine from the cells is sprayed onto the salt and is saturated, 
the NaCl concentration reaching 310 - 3 1 5 g,1-. Modom nisalurators arc closed ves$ols> to 
reduce enviromnental pollution [49] , which could othervi^ise occur by the emission of a sail 
spray or niist. Tlie v/eak brine is fed in at the base of the resaturator, and the saturated brine is 
drawn off at the lop. If the flow rates of the brine and tlic contincusly added salt are chosen 
carefully, the differing dissolution rales of NaCl and CaSO^ result in Httic calcium sulfate 
dissolving within the saturator [501- Organic additives also reduce the dissolution rate of 
calciiun sulfate [51]. The solubility (g per 100 g of H2O) of NaCl m water does not increase 
much wUh tempeiature (/, **C), whereas the solubility of KCI docs: 

/ 0 20 40 60 SO 100 
^Naa 35.6 35.8 36.4 37.0 38.5 39.2 
Ckci 28.2 34.4 40.3 45.6 51,0 56.2 

Brine Purification. In mercury colls, traces of heavy metals in the brine give rise to dangerous 
operating conditions (see Catliode Reactions.), as does ihe presence of magnesium and to a 
lesser extent calcium [52]. In membrane cells, divalent ions such as Cr^* or Mg^* are harmftxl to 
ihc n.'^LTObume. The ^^irculiiting brine must be rigorously purified to avoid any buildup of these 
substances to undesirable levels [71. Calcium is usually precipitated as the carbonate with 
sodium carbonate; ms^nesium and iron, as hydroxides with sodium hydroxide; and sulfate, as 
barium sulfate. 

The reagents are usually mixed with weak brine and added to the brine stream at a controlled 
rate. If solar salt is used, treatment costs may be reduced by preMvasbiug the salt [53]. In order to 
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precipitate calcium at low pH, sodium bicarbonate t54J or phosphoric acid [55] can be added. 
The sulfate consent can be reduced without tl^e use of expensive barium salts by discharging a 
part of (piu-ging) the brine \S6] , by crystalJi;calion orNa2S04 ' 10 H,0 on coolij^ the brine 
stream 157J , by precipitation of the double salt Na^SO, ■ CaSO^ by an ion-exchange 
procctss, or by membrane nanofiltration [59J. Ilbechst [60] has a process for recovering barium 
sulfate of pure pigment quality by precipitation undcsr acid conditions. Chlorate buildup cejn be 
avoided by addition of sodium metabisulfite ^828205 [61]. 

After stirring for I - 2 h, the precipitated impuriticy are removed by Glfmlion alone or by 
sedimentation foUovi^ed by filtration. Sedimentation is carried out in large circular sciUing Lanks 
from which the sluny is removed by mechanical vaking equipment, e.g., Clariflocculator, 
CyclaLor, or Uorr thickener. Filtration is earned om with a sand filter, a pressure-leaf filter with 
filter cloths of chlorine-resistant fabrics, or candle fillers automatically cleaned by hackflow of 
brine. 'JTie fiher is cleaned by water jets, vibrating^ or shaking. The separated filter cake is 
conccntraiod to 60 - 80 % solids content in rotary drum vacmmi filter or centrifuges before 
disposal. Any soluble material present may be removed from the sludge by washing with water. 
Barium salts may be recovered by ideating with sodium carbonate under prcssurc [62], The 
purified brine should contain ideally c^^ < 2 mg/I., c^^ < I mg,^.. and c^^ < 5 g/L. 
Tn the diaphr^m process, the removal of sulfate is not always necessary because SO^ * can be 
removed fit>m the cell liquor as pure Na^SO^ during the concentration process. In the membrane 
process, tlie brine must be purified to a much higher degree to avoid the deterioration of the 
membrane. The Ca^^ and Mg^' concentration must be < 0.02 ppm (20 ppb), so a second, fine 
purification sicp is required (see Section 7.2.1. Brine Purification). 

Before the brine cnlcrs Ihe electrolysis cells, it should be acidified v/idi hydrochloric acid to pH 
< 6s which increases the life of Ac ttianium anode coating, gives a purer chlorine produei with 
higher yield, and reduces the formation of hypochlorite and chlorate in the brine- 
Brine Dechlorination. In the mercuiy and membrane processes, ihc depleted brine leaving the 
cells must be dechlorinated before resaturation. Further acidification with hydrochloric acid to 
pH 2 - 2.5 reduces the solubility of clilorine by shifting the equilibrium point ofhydrolysis and 
inliibits the foimation of hypoclilorite and chlorate. Chlorine discharged in the anolyte tank prior 
to dechlorination may be fed into the chlorine system. ITie dissolved chlorine of the brine then is 
still 400 - 1 000 mg/U depending on pH and temperature. The brine is passed down a packed 
column or sprayed into a vacuum of 50 - 60 kPa, which reduces the chlorine concentration in 
the brine to 10 - 30 mgi'L. The vacuum is produced b>' steam jet or liquid-rmg vacuun) piunp. 
I he pure chlorine gas obtained is fed into the chlorine stream. 
The water that evaporates from the dechlorinated brine is condensed in a cooler. The 
condensate, which may be chemically dechlorinated, is returned to the brine circulation system 
if necessary to maintain the volume of the brine circuit, if necessary, the remaining chlorine 
contcnl can be further reduced by blowing with compressed air, by a second vacuum treatment, 
by treatment with sctivated carbon [63] , or by chemical treatment with hydrogen sulfite, 
diiosulfate^ 5ulfi.ir dioxide^ or sodium hydrogensulfide. 

Brine MonitoriDgp The .sodium chloride concentration in the brine is deicTminod by density 
measured by equipment involving radioactive isotopes, vibration techniques, hydromelT^', or 
weighing. 

The pll following alkali or acid additions is determined with glass electrodes, and the redox 
potential following chlorine removal is detennmed with metal electiodes. Excess OH" and C0§- 
ions ensure adequate precjpimtion of dissolved calcium, iron, and magnesium. After filti-ation, a 
test sample of 100 mL should require 4 - 6 mL of 0.1 N acid to reach thu phcnolphdialein end 
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point and a furtlier 0.5 - 1 .5 ml. to reach the methyl orange end point. Inadequate filtration is 

detected by turbidimetrj^ in transmitted light or by the Tyndall effect. Calcium and magnesium 

arc determined hourly, and chlorate sud sulfate about once per day, all by titration. 

^ Continued ... 
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Minarat $ah depofiHa 

Rock salt 

SyMte 

Camallite 

Bischofit 

Tachfydrttp 

Kardaalt 



0/lglnal After con- 

content, ceiitrstian, 
g/L 

O.065 

0.25 6 

0.2B 1.5-4.5 

2.5 8.8 

4-6 12-13 

0.63-2.25 

0^5 

2-S 

9-7 (CaOlj solution) 
"wt % 

0.005 - 0,040 

0.117-0,300 

0,155-0,334 

0.467 

0^8 

0.05-0.20 
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ABSTRACT OF JffB nSCUKPCISB 
Disclosed is a metbod fiir ledu^dig tiie asiDimt of tmy 

electrolyids of brine containins diloiide '- and hzomlde 
ioiiis. Ifie method ^nvolvies coddmng tbe bromide tt> 
bramate and m^intalidns; the pH of the btiofr at a value 
of &0m to 5.5 dUxin^ the clccCroly^ 
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BACKGROUND CSP tHB INVEKXXON 



A pr efe rred method fbi the pcodactum of chlorine & 
by the elcctroJ(y^ o£ cUodde-oogoAmduig bdno in a ^ 
diaphram type dectralytic cdl or more recently in a 
merctx^ cbQ. In. flu& yi O neaS fbe bfalDxidc Is Osw^Tsd to 
cblotine at the anode and tbis batkni* uanaUy eodxano, is 
reduced to its clenients] fonn at the c at ho de . A problem 
ajnse8due«>tbelacttlaatchloxid6coataiiunghii^ 
xxxvajdably contams a sigiu&CBDt eouomt o£ bramide. 
Dtuc^ng <deotz^]ily8l& tbs h(toxoide ptefenjentially o^fsSized 
so that a major portion oiitis oomnatedto bEomine. The 
ekvated temperatures at vfaiob the cdl ia ran, nsnally 
about eo* C.> together the de flBi^g edSect ^ the 
chloifse being e^Ned cause the bromine to leave the 
brine sohxtioii as a ga$ andmit 'vn^ the cWotjn^ beins 
evolved at the anode. A chloaine produet contat^ns very 
lo^ aittn wnfy d bxtteoinc is dc^red fn zosmt case^. I'or cat* 
ample bioiiniie present in chlomie used to prepare ethy^ 
enedicHloride €or conversion, into vinyl chlc^de id «n- 
desxrahle. "When the ethylene ^icbloiide is cracked Jn & 
fiusaee to make via^ chloride, the presence of bromine 
containing cozi^WMnids promotes coldiog m the £nmace. 

Aixordmgly. it 15 an oblect of the present rorentian to 4fi 
provide a novel method for redneins the amount of bro- 
nnoe pxeseot as an in^uttty m f^tSmma prodnoed by the 
elcctrolysRs o£ binne contomigg dtloride amd bromide. 

An t^diGmaH object is to provide sadx a method vUcb 
conveniently and econonucaUy reduces the am0am of to> 
mine to acceptably low levels. 

SUMMAJtY OP -nXB INVENTCON 

Thepreseatinventionisaniirq>iovement in the method 155 
o£ prodmnc^ free ehlornie by tiic dectroly^ o€ brine 
roppifrtiTijr botlx diloride and bromide ions In an, eleo- 
trolyde cell and recavcspn^ tho chlUxrine i^och is 
evolved at the cell anode. Ihe improvement involves 
osdda^ne the farannde to btomafie befiorB alkiwuie it to BO 
enter the anolytc compartment of the cell vfft:ak main- 
taming the pH of ^e biine at a value of firom 2.0 to 
af tear the OteidAtion of farCKoidc to biomate. The imr 
proived prooess vosidte In a vvbstandal reduction in the 
amoiDt of btomine co-pcodnced aloa^ with, the cWaiine. 66 
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DETAILED DESCJaFnON 

The invention involvea ™^f?ing the brcwun! values of 
tnromide contazr&dig bnne to bromalB Iwfore the brine 
eati»3 the ano^ coizipartment of the electrolycie cdL The 
method is applicahle both to diaphram-type and mercury 
cattiode celk» btxt is more readily ad^ted to th& mercury 
ecu. 

Hie mflTmer in which bro^udc is oxidized to bromate 
IB not critical althmi^ or soiaicees of availabte eb)i>- 
jine such as NaOd flad 

are most conveniently employed. When vsms a source of 
available chlorine aa the oandan^ essentially aH of the 
brcnnide in the brine is oxidized to b^mate at a pH of 
above 5.0» At lower p9 v^hiea less dC the brom jde is coxt> 
TOKted 10 bromate doe ta competing reaetidns,. 

After oztdaiion cf the bromide, the bxine is fed into the 
clectrolytio cell and malcitained at a, pH above 2.0 and 
preferably above 3.0. It has been dzScorot^ that at a. pH 
of below about 2.0 the biumate ia so nnatable tha,t most 
of the bromme values are xedoced back to broooide. Such 
xcducdon is undesirable since bromide i& oxidized at the 
anode and evolved as elfsmcntBl bromine. Aa (he pH of 
the brine is raised above 2.0> the bromate becomes bjotc 
stable so that biwaine values pass through ihc ccH with 
the liquid phase as bromate which h not ledticed to free 
bromine at tibe aaod^ thus redacuig brotniQe contami* 
nation o£ the cBloxhie ^ 

Raising of the biine pK is liimted; however, doe to the 
feet tbe cells become vinoaUy icefSoctive for lib- 
ejaiing chlorine above a pH of 6.5, The ppposicg bigo^ts 
ftcm rise in pH and cell cfSfinasy result in the optonnm 
pH vahrn of between 3 and 5 for pKOdoction of diloxine 
$as withonc snbstantisl coatammation by bronune. 

When a qos^Udcdous proecss is desired, ie. a process 
in 'Gffhiijh the' brine is contimiouflly passed through tbe 
cell and a steady stream of chlonne evolved, the bromide 
in the brine most be oonvensd to bromate before it 
enteKB the anode compaztment, ^This is the case since 
even when the cell ia operated at an aoceptable pH value 
for ootidatiDn of bxoauds to bromate, tbe dega$$mg efiect 
of dhlocine evoiutiOB preventa fonnatioii o£ dRmCcant 
amoDnts o€bramat& 

The in\-entZon h toCher Uliutrated by the fbUowmg 
ea^mples: 

A preferred method of osddizzn^ biamide to bromate 
in ehknine cell brine is to introduce chlorine to the 
bime solution atong wifli NaOH at & pH of greater thaiL 
5 A. The leacdon is xeprcsented by the fdllcyvi^ equa.- 
tions: 



(1) 



2KaGH+ar^NaCH-NaOa 



The sodium hypochlorite formed in sim reacts witti bco* 
mide to form bromitte in the follDwing wiatvrt^ ^ 
of greater than 5. 

(2> 3NaOOi+3NaBr-*NiaBxO,+3NaCl 
At a pH of less than, 5 a cwipeting reaction takes place: 
<3) NaOa+2NaBr+2lK3-9-BraH-3Naa,+BiO 
^nduch nduoes fhei dOSdoncy of conversion to bromate. 
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7x1 otdcT to detennine co2iditfoii& under 'wblelt ttroni^d 



can be oxidized to ttsXlc hamate ite foUowin^ 
xnents wcr& earned out 

Chlorfne gas wfid bubbled tbroQgb a bxioe solT»tibn con- 
taumig 26 p'PJn. tronute aod haviog a pH of 9.5. Daring 
7 runs cfalofiae was introdaoed the pH oC tl^ Bota- 
tiCLsx reached 5-5. One run was cut off at pH 9.0 and 
another allowed to nm to plEU 3.$. Tn certak mqsjNaOH 



8,660,261 



Thfffia iiddhioDsl zuns wut caixicd vol in wbieh vaiious 
cojidittoQS wore cbaoged, Xa 'Esample IV tbe cuddaAion 
Daring 5 5tei> was omifcted leaving: all of tbe broniine presftnt &s 
brooude. Examples V and YI were run witlx varying per- 
centages of the bromuie being present as bromate. 
TM» S summarizes Qic racats of Examples }Pt-VL 



3JB0Ml>Tfi if? OHLORIDB CStL FEED TO BBQMi^.X» 




luli^wSpraBaSu^ ntt&te^^tbcpB waBftdji»t<tftoO.&. 



was added to the brine. Hie solutions were then [heated 
to 50'' C to expedite bromatc tonatiOiL T^Xa X sfeun^ 
mflnVjj^ the condilioiis under wfaicfa the ojddation was 
carried ont aiid the results tA tenn» of bromate formation. 

TABLC Jw-CONV^SBTJNQ BBOMIDS TO BROM&^B Z>7 
CHLOHINB CBXiI* BStNE 






910 4fi0 

9^3 <aj 



JO 



lira 

slOD 

uoo 

ZDD 
«00 

200 



Anclyte 



P.jpjti. Br' Fcrccni con- 



pH Total tonoftta liiLtMti Cl-teCt> Brbalaaaa o^wlysls 



8.7 m 

L4 200 

a.T 

AT 



to.. 



in 



t» IDS 
SI 88 
WB ... „ 



ioBrOr 



fi3 




p^ivm. ovfiilfbM cAldriaie, snaidAjc it Dc^sooonr to ftOl MaoH nr 
* ]&«fteCl6]i VASstoppMlflsaoon as 50^ O. waa rcaeaco. 
Froru Tabte X it is Dccii tbM tbe addition of NslOH to 
inarease the ax&oinit gf available cUotiae xnctisabs tbc 
perceotase of biomide conrerted to bromate. Rmr q points 
out that the r«acti»n goes "MtfU at 9.0 whcred rim 7 
demonstrates the lack of conversion to bromato a; a pH 
below S, \ 
EXAMFLiE Jl j 

Alltaline brine of pH 10 containing 25% Na€l and 
16 wL p.p.m- 90diwn bromide wafi treated with ^odimti 
bsrpocUionte in an arootrnt c^tdvalcot to 0.3 wL pcxtcnt 
free chlorine. The pH of the solution was adjusted to 5^ 
with bydraehloric ndd and heated to 50" C fpr Ave 
iniinitBS at wbidL Umc it was dcte^ined fay analj^as that 
of the bromide had been csonvegrted tp bromate. 
Additional bromate was added as NaBrOj until i^he brine 
coatained a total a£ 30 wt p«pjn. bromine (20o|p»pJn. 
on 100^ chlorine basis). 98% of whidL wu pKsrait «s 
bromstE. 

TTie pH of Che brine was £uitbsr xcducod to 4i7 with 
additional HCl and placed ia a typical test c^ocbm ceU- 
Analysis of the cblorme prodnet lYora the ceH in^icatgd 
that 4tf wt. p-pim. bromine was p^ccisnt. 



90 



Braoe was treated as in Example SI except that 
of the brine was lowered so that the chlorine 
was operated at an aciolyte pH o£ less tiuga 2r0. 
of the e!hlodtie product fota the oen showed 
p,p>ia* bocomxii& pjceScntt 



ceQ 



test 



Aoalyi 
379 



SIB 

wt. 



Ftom the data. o£ Table I it can be seen tbat at an 
99 anolyta pH OC 3.7 and substantially complete conversion 
oC bromide to bromaie (EKampka H and V) the axnomit 
ci£ btomlne found in the chlorine product is quite low. 
Xn Example IV, where none of tb« bromide was oxidized 
to bromate, the aowucit of bromine impurity in the chlo^ 
rine was substanitially higher. In E>ca2nplQ VI, where B0% 
of the bicKnide wa^ oTodized to bromate and the pH was 
reduced to 2.0^ the amoont of bromine impudty irax par- 
tiany reduced. Example m illastcates tbe necessity ot 
lYiflfntatgjBig ^ pH at a level of at least 2.0. In this mn, 
all of tiie bromida had been oxidized to brematej bnt the 
bromate wa^ ucfifiable at the low pH and -wa« reduced 
back to bxonade whidi was oxid^ed to bromine at the 
anode. 

Examples XSt and XV abo ilhistrate bow tba halogen 
product can become more concentrated in bromme than 
the fafiOB from which it is obtained. This occurs because 
not aA ctf ttie cblocide is converted to chlorine whereas 
greater amounts of the more easily oxidized bromide h 
converted to bromine whidi appears as an inqpnrity in 
the ehbrine. 
We claim; 

1. In the method for ptpdocixxg free chlorine by the 
etectrolysxs of brine contsuuoing bodi chloride aod bromide 

5S ioBK in an electrolydc cqUI and zectifviediie tb? cblorine gas 
whidti is CTVotved ftt the anode> the improvemctit TiOiich 
comprises OTddiobs bromide ions to bzomatc Jons at 
a pH abova about 3.3 befbre tl^c brine enters the anode 
compartment find maintaining tiic of the brine at a. 

^ value witbin the rangp of from 1.0 to 6.5 in tiie anode 
CDmpartoaeatj tbe^^by dccrca^g the amount of bromide 
ion available for oxidation to bromine and decreasing the 
amount of brcmine impori^ to the chlorine gas. 

2. The method as described in daim 1 herein the pH 
of the brine in the anode companment U maintained 
within the range of &om 3-0 to 5-0- 

3. Ite method as defined in cloun 1 wberexn the bro- 
mide h oaddbBcd by contacting U with a source of available 

^ chlorine. 

4^ Hze method of claim 3 wherein the sonrce of svsaSh 
able chlorine is NaCQ. 

The mstibiod of claim 4 wherein the NaOCl is formed 
in Sim by bubbling chlorine ttirougb a brine soluUon con- 
76 taming NaOH. 
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tf. ItiB meHhod of daim 5 wheniiL tb» NaOd is famed 3,Q55j7$4 9/1962 

ftt a pfi of greater tlLUi5.a 3,403,0S3 9/1968 

7. The mUrod as dtsctShed m. claim 1 -wbmiD the 
clcctealysis of the hPB» is caziied out u a mercaiy cell. 

BdtcrenoBS Cited 

unthed states patents 

2p5«9,329 9/19^1 OAonifi et Al 204— 9S 

3,446,719 5/19«9 iNicolaEsen 204-^ 10 



6 

Pamyfeaca . 



Cnrrey ct aL 
JOHN MACK^ Fiimftry Bscasiuier • 
IC VAUSmiNE; AaastautBxainmer 
U-S. CL XJL 



204-^128 X 
. 204—128 X 



2004 11:59 



ISE^IBRUCK VIANfJH .^9 621 4227131 



NR. 811 S. 15 



(19) 



J 



(12) 



. IIHIIIIill 

(11) EP 0 979 671 B1 

FASCICULE DE BREVET EUROPE£IM 



EurapSlschefi Patentamt 
European Patent Office 
Offtce eufopeen des bravete 



(45) Date ds publication et mention , 
de la ddllvrenGo du brovet: 

Bulletin 2004^ 

{21} NLim6rodeddp&t;d9402035J2 

(22) Dateded6p6t11J)ai999 



(51) lntCl7: B01D 53/14, COTB 7/07. 
C25B 1^26 



(54) PitM:6de et (tiepoeitif de purification de chlore gazeux pollui par du brome 

Veifahren und Vorrichtung zur Reinigung von Bronrhbelastetem Chlorgas 
Prtxsas^ and apparatus for purification of chlorine gas contaminated with bromine 



00 
CD 

o 

UJ 



(84} EtalBcontractantsd65ignSs: 
DEESFRQBIT 

(30) Priorltd; 11.0A.199a FR 9^10284 

(43) Date de publication do la domande: 
16.02^000 Bunetin200(V07 

(73) Titulajres: 

» Kr^s-Spelehlm 

92800 Puteaux (FR) 
» Aragoneeao Industriaa Y Energia, S.A. 

26004 Madrid (ES) 

(72) Inventeurs: 
• Dietrich, Hiarc 
78610 Auffaigis(FFI) 



• Benkahla, Ben AiGsa 

78760 Voisina le Breton neux (FR) 

• Ofcal, Jos6 Vicente 
28003 nAodrid{E^ 

• Hernandez, Jose Luis 

22600 Sablnanfge (Huesca) (ES) 



(74) Mandataire: Lanceplalne, Jean-Ciaudeetal 
CABINET LAVOIX 
2, Place d'Estianne d*0rv«5 
7S441 Parte Cedex 09 (FR) 



(50) Documents citSs: 
DE-A-19726S31 
US-A- 3 660261 



DE-6'1 163 785 



II est rappeld que: Dans un ddtel de neut mote k compter de la date de publlaatlon de la mention de la ddtlvrance du 
brevet europ6en, toute personne peul fetre opaosfdon au brevet europeen d^ivrS, auprte de rOfTice europ^n des 
brevets. L'cpposition doit Stra formde par 6crlt el motivee. Elle n'est n^utSe fomi^ qu'apres paiemertt de la taxs 
d'oppoettfon. (Art d9(1) Convention eur le brevet europeen). 



PrinlBd bf Joum. 7SQQ1 (^HI8 (FH) 



'S.mvjfliji 12:00 isembruck mannh .-^9 6214227131 nr. 811 s. 15 

i 



EP0979S71 B1 

Doscription 

[QOOl] La presente invontlon a pour objet un procedS et un ctlspositif de purificetton de chlore gazeux pollug par du 
brome. Elle a plus pr^eteiment pour objet, d'une part, un proe^6 de punfloadon d'un flux de chlore gozeux, visant k 
9 glimrner dudit flux le brome quil oontlent et, tfautro part, un disposW convenant k la miso en oeuvra d'une variantfi 
avantageuse dudit procdd6. 

[00O2] L'homme du m41ier n'ignore pas qus ta chlore gazeux estgdn^ralomfint obtenu par Electrolyse d'une eaumure 
fiaiur^ en chlorure mStal alcalin, g^n^alement en dilorure de sodium ou ohiorure de potassiunrK Ladrte saunnure 
est pr^par^e & paitir de sel gsmme ou de sal marln. Elle contient da ce faft. in^uctablement, an melange avec la 

fo chlorune de metal alcalin, du bmmure dd ce rn^me mdtai alcafln. Quel que dort le mods de mlse er oeuvre de r^leo 
trolyse (dlectrolysc au mereurs, 6lectrolyse diaphragmo. clactrolyee k membrane), on retrouve done, dans Ig flux de 
chlore gazaux prodult, du brome. On en retrouve dee tenaurs allant de moiis ds 100 ppm & plus de 1 500 ppm, aulvant 
le nature du eel utilise. Des concentrations da I'ordro de 250 ppm sont en g^4m\ ptigsentas dans le chlore gazeux 
lomque i'on utilise, pour la saturation da la aaumure, du ct)lorure da sodium, non tr^ pr6alablemant 

IS [0003] Ce brome gdne conalddrebtement certaine utilisateurs du chlere. II eat notamment susceptible de poser des 
probl^mas au niveau de la quality, de la coloration, da pro^ulte induatrlela prepare avac ledrt chlore. On a souhattd. 
dans ce contexte, diaposer de chlore, renfermam molns de 50 ppm do brome. 

[0004] Laprobldrnetechntquo, abord^par lee Demanderafisea. adone^eeluf de la purificatjon d'un flux de chbia 
gazeux polluS par du brome. 

^ 10005] Dans la demando da bnavat JP-A-$d 92 803, on a dacrit una mdthode de purificallon du chbre renfennant 
moins de 2 500 ppm da brome. Ladite mfthode conalsle 0.1 la lavage k l*eeu dudlt chlore. Catta mithode est perse 
satlsfalsante mais aa miee en oeuvre, h I'echelle industriele, aoul^ve dee dimcultds. Ble Impttque une grande con- 
sommation tf eeu el d'energie pour le lavage du gaz at pose le probifeme du recyclagg de ladtte $au. 
[0006] Les Demanderesses ont lout cfabord song^ ^ mettre en oeuvro, sur ie flux de chlore poDu^ par le brome, 
Ilqudfi^, uns dfst) nation fractlonn^. Ceci e'e«t r^v^l4 d^lic^t, du fatt de la prudence de bromure do chlom et, en tout 
dtet de cause, dangereux. 

[0007] Elled ont alons ddveloppe le concept original de la pr^ente invention qui est bas^ sur le lavage du flux ds 
chlore polludparde fasaumure, eppauvrle en eel, leeuedef electrolyse. De fa^on tout ^ fait eurprenante, un tel lavage 
A la eaumure appauvrie en eel e'e^ rev^l6 non seulement possible mala particuli^rement porformant at avantageux. 

30 < On obtient notamment de metlleura rSsuitats, sans g^ndrer de volumes d'eau pollu^ suppl^mentairee, quant k la 
quantity de broma nScupdrda k risaua dudlt lavage & la eaumure, par rapport ^ ceux obtenua ^ rissue d'un lavage & 
reau. La quantity de brovne rtopir^e peut etre valorisee et il est par allleure possible d'optimlser, du point de vue 
^nerg€tlque, la miee en oeuvre dudil lai^e k la saumura. L'homme du metier ne manquara pas de aalsirtout I'interet 
de invention k la consideration do la descrl^lon gdn^rale qui en est laite ci-aprte at da la description ddtailldc qui 

SB eet feite enauite, en reference aux riguras annexe, de fa^on non Ivnitathre. 

[OOOq Salon I'lnvantion, on propose done un proe^d^ on'glnal do puriflcatlon d'un flux de Ohiore gazeux pollu^ par 
du brome. Ledit proe6d6 comprend le lavage dudit flux avee une solution aqueuse. De fa^on caraotdrietique. ledit 
lavage est mis en oeuvre avec, k tftre de solution aqueuse, de la saumure appauvrie en sel, pndlev^e en aval dea 
electrolyseura dune unite de production de chlore gazeux par ^lectrolyae d'une saumura (g^ndralement aaturte en 

40 NaCI DU KCI). 

[0009] Le proc4d6 de purtflcatSon prlconfe^ qui peut etro qualtfi6 de proc^e de dSbromation est un procid^ de 
purification par lavage avec une solution aqueuse. II est original de par la nature de ladita solution aqueuee. Oelle^i 
consisiB en do la saumure appauvrie en sal, pr^levie en aval des dlectrolyssurs d'une unite de production de chlore 
par 4lectra[y&&. Ladite unlt^ conslste g^n^ralement en uno boude d'^lectrolyse • de la saumure saturSe en chlonjre 
45 de alcalin est conetitu^ puis electrolysee, de la saumure appauvrie en sel est recup6rde k Tissue de I'dlectrolyse 
puis eet recyciee pour g^n^rer de la saumure saturee - at la saumure appauvrie utile k la nuse an oeuvre du lavage 
selon t'inventSon est done g^ndralement preiev^ en aval des die^lyseuns, dans la boude de recyclage de ladile 
saumure appauvrie. 

[0010] On a pai14 dee ^ecttotyseum d'une units de production de chlore par Seotrolyse d'une saumure dar^ le 
so mesure oO de telles unites renferment gendralemant plualaurs ^leetroiyseurs en paialieie. On comprend q ue ce pluhei 
n'^t nulloment Hmltatif at que rinventlon peut tout aussi bien se d^iner avec de la saumure ^pauvrle en sel Issue 
d'un unique ^lectroly&aur. 

[001 1] Le lavage du chlone gazeux selon rinventicn - lavage p«r sadassique, original de par la nature de la solution 
de lavage inten/enant - est avantageueement mis en oeuvre avec dneulaticn. k contre-courant, des flux gazeux et 
as llqulde. Selon une variants prefdrte, il estmis en oeuvre sur un flux ascendant de chlore gazaux, par un flux descendant 
de saumure appauvrie en sel. 

[0012] Le lavage k la saumure ou d^romatlon orlglnele de i'inventlDn est giindratement mis en oeuvre, avec uno 
saumure appauvrie en sol, dont la tempdratura est comprise entre 10 st 35<'C. de pr^rence entre 15 et 20*^. Ladite 
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eaumur^ est envoy^e dans une colonrM adequate, avantageusement comme indiqu^ ct-desausi k contre-ccuraot du 
flux de chlors k purifier. Ledtt ftux intervient gen^ralamem lui, k une temperature de S5 & 4(rc. 
[0013] Ledit lavage ^ ta aaumure peut etro dlnadement grefle sur une unlt^ da production da cMora per ^ectiolyse 
et foncQonnar en mame temps que celts-cl. Dans une terie hypothdsa. evant la mise en oauvre du lavage, on aval das 

s ^iectrolyseurs, les f lux de ch lore et de saumure aont refroidis. 

[001 4] Ledit lavage k \b saumure peut $tra mid en oeuvre [nddpandamment du fonctionnament de Itjnite de pradu> 
tlon dachlara; ledIt chlore, avantson lavage, ayant 6^ $tcck^ 6ousfonmo liqulda, en preeeion k temperature annbiante 
ou ^ (a pre88lon atmosph^riquo k environ : ladlCe saumure Intan/anani k une temp^ratura adequate 5ur ledit 
chlore vaporish en sortie ds son Etockage; ladte saumure provenant ou paa de la m^e unrtd dapnoducGon de chlora 

to [0015] Lodtt lavage k la aaumure peut encore fttre m|& en oeuvre de fB9on fisml-d^ndante de ia producHon du 
chlore : la saumure provenant directement de la bcude d'^lectrolysa et le chlore d'une unit4 ds stockage ou le chlore 
provenant directsment de la boude d'^Jectrolyae et la saumure d'une unit6 de etockage, par exenftple. 
[001 G] On congoit que le precede original de ddbromadon de rinvention, par lavage k la aaumure appauvrte, peut 
ae d^liner dans de nombreuxcontcxtes drffdrarrts. On precise d'oros etddj^ quii eat avarrtageuscmentmis en oeuvie 

is sur le site dune unitd ds production de chlore par ^lecttt lyse, directement grelfi, aemi-gfeffS ou non greffi eur lac£te 
untti... 

[0017] saumure appauvrie. Intervenue eelon I'invention, pour le lavage du flux de chlore charge en brome, est, 
k Tissue de la mlsa en oeuvre dudit lavage, cfiaitiee« k son tour, en bnome et en chlore. Dans le cadre Ai proced^ de 
llnvention, elle est svantageusement ddbarrasste deadlte brome et chfors. Ced peut ale^ment etre rdallsd par un 
90 str^jaga (ou stripping) de ladlte saumure, Un tel pn&c6de est familiar ft ITnomme du metier. 11 peut notamment etrs mis 
en oeuvre selon deux principalea variantea : atrpage avec de [a vapeur d'eau sous vide ou stripage avec un gaz, 
evantageusement de I'air. La premi&re dasdrtes variantes est gfen^raiement prGf6r6a. 

IQQ1 8] Cette possibritd de 't^6n6rer" iadlte saumure appauvrie to en rtouiadrant un flux gazeux enrichi en bmme 
est particull^ment ht^ressante. A paitir dudft flux gazeux enrichi en brome, on peut susemenl. par oondanaaCion, 

^ recup^er et valoriaer ledit brome. 

[0019] La mise en oeuvre de (a ddbmmatfon salon PInventlon est done particuli&remeiTt evantageuse. B)one pollue 
pas de flux suppldmentalre. EUe peut 6tre mrse en oeuvre avec recydage da la saumure appauvrie en sd, utillste 
pour ladltd d^romation et pemnat aie^ment de rtojperer k la fois du chlore ddbrom^ et du brome d^chlorfi. 
[OOSO] On a dij& vu que la^ d^bromatlon par lavage k la saumure est evantageuaement mise en oeuvre aur le 

30 site d'Ltfie un}t6 de production de chlore par eiedrolyse d^jne saumure, an pouvant notamment Mre directement, to- 
talemont (la dfi}romatiDn est mise on oeuvre en mdme lempa que f ^tectrob^ aVec le flux de chfore produit traR4 par 
un flux de saumure directement pr6lev6 sur la boude d'Slectrolyse) ou partiellement (la dibivmation est mise en oeuvre 
en mime temps que V^lectnolyse avec seulement un des flux de chlore ou de saumure directement pr£lev4 eur la 
boucle d'dlsctrolyss), greffte k ladite unidd de production. 

ss [0021] Dans un tel contexte, la saumure appauvrie en ssl, uttlisSe pour ladlte d^bromation, peut £tre directement 
pr^ev^e aur ladite unit6, en general eur la boucle d'^lactrolysa. Gle eet alord nefroldie, avant la mlsa en oeuvre du 
lavage et les calories d^ag^es psuvont gtre oppcrtuniment recupSrees pour le stripage, en aval dudit lavagBi de 
ladrtG saumure, viaant k Ja d^arrasssr du brorne et du chlore dent ellc s'o^t charg^e. 

[0022] Afnsi, salon une variants partJculi^rement p referee de mise en oeuvre du proc^ de I'inventiDn. la saumure 
4C appauvrie en eel (pr^iev^ directement sur une boude d'drectroly&e) est refrvldie avant la mise an oeuvre de la d^ 
bromatlon par lavage et ladite saumure appauvrie, charges en bmne et en chlore, t Tissue dudit lavage est etrlpp^ ; 
les calories provenant du refroidissement de ladto saumure appauvrie dtant avantageusement utllts^ea pour la miss 
en oeuvre dudit stripage. 

pi0fi3} Avantageuaement, la aaumure appauvrie, "rSgdnMe*" par ledit stripage (stripage, mis an oeuvre, avec ou 
*s sars, avantageusement avec, rdcupSration de calories (voir ChdesduS)) , est recycide en amont des Slectrolyseurs. Le 
proc6dk de d^bramalion de rinventlon peut ainsi $e greffer, sans la perturber, sur une boucle d*4lectrolys3 de I'ai 
antSrieur. On prSvoit, de fa9on dasslque, au molns une purge sur le circuit de recydage de ladte saumure appauvrie, 
purige destin^e k 4vfter I'accumulation des impuretes dars la boucle d^eiectrolyse. 

[0024] Les Dsmanderesses pr^onisent tout partlcuil^ement la mise en oeuvre de la d^romation aelon Tinvention, 
30 avec greffaga direct, total ou partlel, sur une boucle d'ilectroiyse, avec mise en oeuvre OU Stripage aUr la saumure 
appauvrfe utills^e pour ladite d^bromatlon et recydage de cello-d. 
(0025] On se propose malntenant de dicrire llnvention sous son aspect diapoerttf. 

[0026] Pour la mise en oeuvre selon rinvention, ds la dfibromation par lavage k la saumuro appauvrie en sel, il 
intervient evidemment une colonne de lavage adequate, colonno prdvua pour le lavage d'un ga2 par un liquide. Ladlts 
ss colonne est avantageusement agencee pour la mise en oeuvpe dudit lavage, k contre-oourant. On acompris qu*a ladite 
colonne de lavage, on assode avantageusement una unltd de stripage pour reg^erer la saumure appauvrie qui a*est 
charg^e en brome et en chlore au cours dudit lavage.,. 

[0027] On a vu que ladite dttrematlon aelon rinventlon est avantageusement directemeni grefC^ sur une unit6 ds 
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production de chlore par Electrolyse. Alnsi, £filon son deuxidmo objet: ladite Inventian conceme-t-elle un dl&posttif 
convertfiht h la mise en oeuvre de ladte d^POimtlon^ dtspo&ltff qui eomprend : 

- une un^C^ de production de chloro gazeux par 6lectrolysd d'une saumurci Jadlte unlt^ comprcnant des 
5 ^lectrolyseurs ; 

- une cotonne de (avags dudft chlore gazeux produit^ 

• un circuit d'amgnde d'une fraction de la saumure appauvrie en sel. pr6levide en aval desdits dloctrolyaeum. dans 
ladled edonne de lava^ie. 

10 Ladite unltd Oe production de chlore gezeux par Electrolyse d'une fiaumure est d'un typd ddfi&ique. Elle con- 

aiste genETalement en una boude d'Aleetrolyae qui Inclut, mon^ en 66rie, un bac de preparation d'une saumure 
saturda an eiilorure de mdtal abalin. au molns une unite db traltennent chimique da ladlteaaumure pour en samlner 
oertainea impuretes, (au molns un dleetrolyaeur et gsnefBlament) pluaieuns dedrolysaura monlEe en paraliete, un 
circuit de rscyclage da ia eaumure teeue de rdreclrulyse - saumure appauvrie en sel - vene ledit bac de pnSparatlon ; 

^9 ledlt Circuit de recydage connprenant avantageusamgnt une unitE de dgchloration de ladite saumure appauvrie en sel, 
au 60/tir des Electrolyseurs, et au moins une purgQ. Ladite boude eledrdysa eomprend egalement^ da fe^on ciea- 
dique. dans te conte)(te d'une eiectrolysa k membrane, au motns uno units de traitement de la saunrturd &ur n^'me 
Echangsuse dions, en amont des SlectrolyaeurG & membrane, en aval de {"(des) unltig(s) de traitement chimique de 
ladite eaumure, 

so [OQSd] Oefafon caractiri&tique, selon rinvention, on greffeeur ladite unite unecolonne de lavage du chlore gazeux 
produit, ladite cobnne £tant alimentEe, en liqulde de lavage, par de la saumure appauvrie en sel, prElev6e en aval 
des ElacbDlysaurs, avantageussment en aval de I'unit^ de dechioration da ladite saumure appauvrie en sal. 
[0030] Ljadite coionne de lavage est avamageasement agsncde pour metrre en oeuvre le lavage du flux gazeux k 
contne^urartt. Selon une variante prEfErSe, le dtcuit dTamen^ de la saumure de lavage d^bouche en partie tiaute 
ds la oolonne tandla que le ffux gazeux ^ purtfier est delivrd en partie basso de ladite cotonne. 
[0091] Le dispositif easentiellement constitud do Tunltd de production de chlore gazeux par Electrolyse sur laqu^ls 
on a greffd, selon nnvention, ladRa oolonne da lavage ou d^romatfon du chlore prodult comporleavantagousement 
en outre une unici destripage, destinee&la mise en oeuvre d\jn stripage sur la tradioh de saumure appauvrie, ehargie 
en brome et en chlore, Issue de ladite coionne de lavage (utiltede pour ledK lavage). 

30 [0032] On a vu pr^demment que la mise en oouvre dudit stripage poLVaitetie opftimis^e du pdnt de vue energe- 
tiquc. Ainsip 1q disposltif de rinverrtlon qui Inclut avantageuoement PunihS de strfpage. assode-MI avantageuscment k 
ladite unlt^. un Schangeur de chaleur, agenc^ sur le circuit cTamende de la fraction de saumure appauvrie sn sel k la 
coionne de lavage, destine & relroldir ladite traction de saumuro appauvrie en sel (avant son utiisation dans ledlte 
coionne de lavage) et h r4chautfer la IVaction de saumure appauvrie con^pondante, issue de ladite cofonne de lavage 

S5 (aprte son utilisation dans ladite coionne de lavage, charges en brome et en chlore), avant son entree dans ladite 
units ds sDipags (oD elle est d^amosste desdits brome et chlore}. 

[0033] On pr^Oit avahtageusem ent, ctvnme p r^tsd cl-dessus, le recyd age de I a saumure r^g^^rSe , Le dispositif 
de rinvention indut done gdneraiemant, en SU8 de ladite unite de stripags (ou un[td de nigen^ration de la fraction de 
aaumune utiJIsde pour le lavage du chlore). ur Circuit de recyclage de la saumure appauvrie issue de ladite unltd de 

40 strlpaga vers Tamont des ^lectrolyseurs, g^ndralement vers le bac de preparation de la saumure saturde en chlorure 
de m^tal alcalin, deetSnSe & aiimenter les ^(ectralyseurs. £ur ledit dicuit de recyclage, on pr6voft au mofns une purge. 
[0034] Au moins une partie dudit circuit de recyclage de la saumure appauvrie en sal, ndg^n^e, (provenant de 
iVjnIte de stripage) est avantBgeussment commune au drcurt de recyclagG classlque de la saumure appauvrie en sel 
do la boude (f ^ectrolyse. En d'autres termes, le fraction de saumure appauvrie en sel qui a ete prdlevdo, selon rin^ 

4fi vention, pour la mise en oeuvre de la d^bromatlon, est avantageusement recyd^e en amont des Slsctrolyseurs en 
^nt rdunle avec le fraction de saumure appauvrie recycloe ciasslquement (non utili84e aux fins de rinvemlon). 
[0035] L'inventlon, sous ses deux aspects de procade et de dE&posltif, est maintenant decrite, da fa^n nullement 
limitative, en r^rence aux deux figures annex6es. 

[0036] La figure 1 est un schema deprindpe du procSddde I'invantlon, gr^directement, totalement, surun prcc^di 

so classlque de production de chlore gazeux par electrolyse. 

[Q037] La flgure 2 montre fichdmatlquenr^rtt une installation convenarrt ^ uno mise en oeuvre avantageuse du pro- 
c^d6 de r invention (pr^oc^d^ de dd>ronnation d'un flux de chlore gazeux). Ladfte figure 2 estdecrite, de fapon nullement 
limitative, dans le ccntexte de ta figure 1 . On trouve done sur Issdites figures 1 et 2 des references communes. 
[0Q38] Sur la parte gauche de la figure 1 . on retrouve une boucle d'^lectnoiyde cisssique d'une saumure adequate. 

99 Ladite saumure est preparee - maimenue a saturation par ejout de chlorure de metal alcalin ! NaCI - dans un tiac de 
saturation 1 . Elle subit ensuite un traitemant chimique destine ^ id purifier, avant son Introduction dans les ^ectnolyseure 
3. Ledit tr^ement ne paivient pas £i la debarrasserlolalement des impuret^ dont ellQ est charges et notomment dU 
brome qui a ete indluctsblement introduit avec le chlorure de m^l alcalin. Dans lesdrts gisctrolyseurs 3, ladtte saumure 
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s'appauvrlt en sel et g^nfere un flux de chlore gazeux. Ledit flux dc chloma, potlu^ par ledit brame, est refroidi en aval 
d9 r^tectrolyee. La saumure appauviio en ael, Issue dee ^lectrolyseurs 3, eet desalquflmeni recyclie veiB \e bac de 
daturetfon 1 . En feit, sur le clrcuft da recyelage, on tnouve : 

« - une unite de defloration 9 de faidlte saumure appauvrfe en s©l : coi» derni^re aort de l'd!ectro[ye©. eaturee sn 
chlore gazeux at iJ est partteull^remepit iudici'euK de la dfichlorer (on nriet generatement en oeuvre une dechloratlon 
sous vide). Le chlore rtojpSrt lors d© cette d^chloratlon de la saumure appauvrie en sel est mfllang^ au ohiore 
directement issu de r^lectrolysG, au niveau dee moyens do reffoJdlssentent de celui-ci ; 
" une purge de ladits saumuTQ appauvrie en eel : par te biais do ladtte pun^e. on gvite r'accumulotlon dee Impurat^a. 

19 et notainment calle dee eulfatee, dene la boucio d'dlsctro^yse. 

[003dl SiJr la paitie droite de la figure 1 , on trouve, ech^maGeee, une varianta de mide er» oeuvre prdfdi^a du procSdS 
de d^bromalion do nnvantion. Salon calle-ci, le flux de chlore gazeux, eoiterlt dee eledrolyseurs 3 eat, apree refroi- 
difisement d^brom^. Le bfonte conlenu dans ledrt flux est ©xtralt de celui-cl, de fagon caract$ftetique, par miss en 
contact, d oontre-oourant, dans une GoJonne & gamissage $, dudit flux, avec un flux de eaumure appauvrio en se|, 
pr^lev^aurleboudederecycfagede ladftasaumureeppeuvrieen sel, d^hIor6een 9. Le chlore gazeux, ainsi d6brom^ 
par lavage & la saumure appativrla en eel, est Ilqu6fi6 pour son slocskage ou envoyfi directemont vers Purtleateur. 
[0040] La eaumure appauvrie en sel qui a senfi k rextractJon du brome prficltds sn 5 se irouve ehargde en brome 
Gt en chtore. Ledlt brome et ledit chlore eon! extraltST par strpage (ou stripping) eous vide, dans un d^gazeur 7. lis 
^ eont rScupSn^s 6 la sortie dudll o^gazeur 7. La eaumure appauvrie en eel, airei d^hforfie et dtorom^e, iseue de 7, 
est melang^e dans un bac de melange 6 a de la saumuro appauvrie en eel pnfelevfi© sur fa boucle de recydage. Le 
melange des eaumures appauvries en sel, constitufi an est ainsi en partie utilise pour I'extraction du brume dans la 
cobnne a gamrssage 5 et en parte rec/cld vers le bao de aaturatron 1 . On lapDOlle qu*une pur^e eat prSvue sur le 
lignG d& recydage. 

» P041] En r^f^ence meintenant it la figum 2, on prteise la ddbromatlon miee en oeuvre selon rinventfen sur un flux 
de chlore gazeux poOue per du brome ; presentsment, de fa^on nuUement GmSative, flux Issu dee ilectrolyeeurs 
3 de la figure 1 . On dficrit ladite figure 2 en pr^dsent. de f^n nullement Omftative, lee param^Tres du pmcSdd de 
ddbfomatlon, Lesdltsparemdtreacorreepondent&uncontexted'dlectrolyee d'uneeaumureeatureeen NaCf. L'homme 
dg metier ccmpnend afs^ent que la d^romation, niuatrsesur ladlte figure 2, n'eet nullement Cmitee ^ ce concexte. 

so [0042] Le fl ux de chlore charg6 en brome (dont la teneur en brome est gfineralemont compr se enlre 250 et 400 
ppm) est enwoy6 au bas de la colonne 6 gamiseage 5 o£i circule h contne-courant un dtoit Fg de saumuro appauvrte 
en eel (dont la teneur en NaCI eet g^neralementvoislne do 200 gfl) e: refroidie (dont la temperature est g6n$ralenent 
compilee entre lOetaS'^C. de preference comprise entre 15 ajSO'C). 

[0043] En sortie de colonne 5, le flux gazoux c(6brpm6 Fg a g^nfiralemsnt uno tanaur en brome int^rieure a 100 
SS ppm.pr6f6rentieDemOTtinf6riour3^50ppm. II est envoys vera les unites detraltBmont(s^hage, filtration, compression 
et liquefaction] puis vers rutillsaieur ou dlieetement vers rufilisateur. 

[0O44] Le flux F4 de saumure charg6e en cWore ©t en brome (teneur g^neflftlement Inffiriour^ 6 100 ppm. de pi^f6- 
rence inf erieure a 50 ppm) est re^ dans un bac 6. Un flux Fg eet envoyd dudit bac 6 par la pompe PI vere la c»lonne 
de strqsags (ou striping) sous vfde 7. Ca flux de eaumure F5 est r^chaulfd. gfln^ralemem entie 80 et 86«C, de pr^ 
40 f^renee entre go et SS'O, dane I'^orwmteeuf El pure dans r^angeur & & Perde de vapeur. 

[0045] Une pompe k vide Cl permet d'assurer en haut de la colonne 7 un vide compris gdndralement entm 0,3 et 
0,4 bar, vide qui pemiet le stilpage (ou str^lng) du chlore et du brome, a I'aide de vapeur d'eau dane le flux Fg sortant 
de7. 

[0046] Le condehseur E3 assure le refroidissamBnt de ce f lUX gazeux F9, gdndralement entre 1 5 et 35»C, pr6f ^en- 
4ff tlellement entre 20 et 25*C. 

[0047] En sortie da la colonne 7, le flux de eeunxjre Fg est m^lang^ dans Is bac a avec un f lUX de eaumure appauvrie 
on sel F7 venant des dlectrolyseurs S, plus pr^ls^ment de Tunrtd de dSchlorallon 9. 

[004S] La pompe P2 recycle un flux F^ de la aaumuro du bac 8 vers rioonomieeur El , oCi elfo rfichauffe le flux de 
saumure F5, puis vers r^changeur refroidissBur E4 oD est rfigulde la tempgrature du flux de eaumure F3. LedJt flux Fe 
so diff^re du flux F3 par sa temp drature. 

[0049] A partlr du bac fi. une pompe P3 recycle fexc^dent de eaumure - un fiux F^q - vers la boucle d'^lectrolyse. 
Une parde de oe flux F^c (un flux F^ 0 ^ P^^^ c;ette purge (purge sulfate) partieipe auesl k Teimlnation du brome 
de la saumure. 

lOOSO] L'inventten est plue prtels^ment lUuBtr£e par Ic tabloau de chltTres dl-epnte. Cee chrffree exempllftent une 
SB mise en oeuvre du proc6d6 de Ifnvention dans un dteposldf tel que eoh^atiea eur la figure 2 ; ledit proc4dd de Tin- 
vention £tant directemant greff6 sur un procddd daaslque de production de chlore par electrolyse (voir la figure 1) 
d'une saumure saturte en NaCI. A la consideration desditfi chifhee. rhomme du mfitler ne manque pea de eeislr fint^r^ 
de rinvontion. 
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Revendlcatlons 

1 . Procede ds purifrcation dlin flux de chlore gazeuk, vtsant ^ 6IIm iner dudit flux le breme q u'N oontient, lodU proc^de 
comprenant le lavage dudit flux aveo une solution aqueuse. caractirfec isn que ledit lavage ost mis en oeuvre 

« avec, & tftre de solution aqueuse, de la saumune appauvrie en sel. prfilev^e en aval das dioctrolyaeura d'une units 
de production de chlore par elaisrDl/sa d'une aaumure. 

2. PracSdd de puriricaiton selon la revendfcatron 1 , earacKri&B «h ce que ledit lavage & la ddumure appauvrle en 
sel est miG en oeuvre £i contre^umnt ; avantageuBament aur un flux ascendant de chlore oa^eux. 

3. PrQc6d6 6g puriticatiDn selon I'une dee revendications 1 ou 2, caracterise en ce que (adite eaumure appauvrie 
est uttlte^er pour ledIt lavage, d u ne temperature comprise entre 1 0^C et 35«C at de pndldrence, 4 une tempSratui^ 
comprise antra 1 5 et 20*C. 

IB 4. Proc^6 de pgrfKcation eelon Tune quelconque das revendteationd 1 k 3, caracterls6 en ce qu'il comprend, en 
outre, en aval dudrt lavage, le e^aration par strlpaga du brome et du chlore contenue dane ladi'te aaumure 
appauvrle ; ledrt stripage notamment mis en oeuvre avEC da la vapeur d'eau soue vide ou avec un gaz, 
avantagausement de Talr 

^ 5. Proc^d^depurirkpationeelahrunequalconquede&revendlcslionel iL4,Garaetcrls£eneequ'ile3tmisenoeuvre 
sur le site <fune unitd de praductian de ehfoie par ^ledrelyse d'uno aaumure, 

6, Proc^# de puiirioation eeion la revendrcation 5, caraderls6e en ce que ladite aaumure appauvris. pr^lev^ sur 
ladite untt6, est refroidie avant la mise en oeuvre ducPt lavage et en ce que ladite saumure appauvrle, ctiargSe 

S9 en chlore et en brome Si i'ieeue dtidit lavage, est sfripp^e ; les cabiles provenant du refroidissement de ladite 
saumure appauvrle tent avantageUBement utiliaSes pour la mlee en oeuvre dudit stripage. 

7. Proc^ de purification salon rune queloonque dee revendications 4^6, caract£ris6 en ce que ladite saumura 
appauvrta; aprds jedltatrtpage, eat recyclSe en amont deadits Slectrolyseurs ; au molne une purge 6tant prdvue 

30 sur ie dneult de recydage de ladite eaumure appauvric 

8. Disposltif convenant ^ ia mIse en oeuvre du prac^e Oe purificatian selon rune quelconque dee revendications 5 
d 7. earaetfirls^ en ce qu'll comporte ; 

S8 - una units de pnoducficn da chtone gazeux par ^ledrolyee d'une saumurs» ladlta urilt& ooimprenant dea glee- 
trolyfiGurs (3) ; 

- une colonne de lavage (5] dudit chlore gazeux prodult ; 

- un circuit d'amonde d'uno fraction de la eaumure appauvrie en sel, prSlovde en avel desdite electrolyeeuis 
(3), dans ladite eolonne de lavage (S). 

40 

9, DispoeitH eelon la revendrcation B. caracterise en ce que tadite eolonne de lavage (6) est agoncSe pour mectre 
en oeuvre ledft lavage h la Baumure appauvrie t contre-courant ; le cireuit d'amenee de ladite aaumure appauvrie 
d6bouchant avantageusentant en parde haute de ladite eolonne (5). 

4ff 10. Diepoaitif eelon I'une des revendications 8 ou 9, earactfiris^ en ce qu'il comprend en outre une unit4 de stripage 
(7) de ladrte fraction de saumure appauvrie en sel» cttarg^e en chlore et en brome, issue de latfite eolonne de 
lavage (5). 

11. DIspo&itif colon la rovondlcation 10, earae^rlfi^ en «e qi^il comprend en outre un tehangeur de ohaleur {E1), 
so agencd sur ledK clicult d'amende de ladite Ireetron de eaumure appauvrie k ladite eolonne de lavage (5), deetin^ 

d refroldir ladite fracitlon de saumure appauvrie et & r^chauffer la fraction de saumure appauvrie cormpondante 
leeue de ladfte eolonne de lavage (5) ovant eon entree dans ladita unitd de engage (7). 

12. Plsppaitif eelon I'une dee revendicatione 10 ou 11 , 6aract£rls6 cn ee qu'll eempnond en outn^ un crrcuit de recy- 
SB clage de la eaumure appauvrie isaue de ladite unit^ de stripage (7) vers ramom des dectroiyeeurs (3); au mpins 

un dtspoaitif de purge d'une fraction de la saumure recyel^a dtam pr^ue $ur ledit cinsult de recyotage. 
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PatefitonfiphOohc 

1 . Vsrfahrsn zvr Retnigung eihes Stroms von gasfdrmlgm Chlor zur Entfernung d^d In diesam SKrorn enthaltenem 
Brom, wobei dtis Verlahren dio Spfilung de$ Stromes mit Ginor v/dssrlgen Losung umfa^t. dedu reh gekennzelch- 

^ net, daB die SpQIung mft einer an Saiz veraimtcn Sola el$ wSssrige Lbsung durchgefQhit wrrd, cfie stromabwfirtd 

von dan Sektrolyseuren au6 drier Einheit zur Harstellung von Chlor durch Soleelektrolyse entnomman wird. 

2. Reinigungsverfahren naoh An^pruch 1 . dadureh sekennaoeiohnet, daB die SpOlung mIt der an Salz verarmten 
Sole im Gagenstrom durehgefQhrt wfrd, vorteilhaftanMlse an einem aufstetgandon Strom von gasfoim^em Chlor. 

10 

3. Reinigung^verfahren nach einem der AnsprOcl^e 1 Oder 2, dadurch gekennzeiQhhet, daB die verarmto Sole bei 
eIner Temperaturzwischen 10«C und 35'C lind vorzugsweise bai elnerJenfiperahjr zwischen 15 und 20*^0 fur die 
spQlung venvendet wind, 

is 4. Rein^ungsverfahren nadi einem der AnsprMie 1 bid d, dadurcti gekennzetchtiel, daB as auBerdem stromab- 
wSrts von der SpOiung cfie Abtrennung des in der verarmten Sole enthaitenen Brom und Chlor duneh Str^pan 
umfaBt; wobei das Sbppen insbesondans mIt Wassardampf im Vakuum oder mft einem Gas, vorteithaftsrwelse 
mitLuftarfolgt. 

so 5, Rein^ungsvertahmn nach eanem der Anspruche 1 bie 4, dadureti gekennzdehneiti daB es em Standoit emar 
Einheit zur HeTstelTung von Chlor durch Solaelel<trol^e durchgefuhrt wird. 

B. Reinigungsverfahrsn nach Ansprudi 5, daduR^ gekenkizeichnet, daS dia an der Einheit entnommene vararmt^ 
Sola vor der DurchfQhrung der SpQIung abgelcQhIt wird und da6 die verarmte Sole, cfie am AusftuB der SpQlung 
£s rnit Chlor und Brom beladen ist, gestrippt wird; wobei die W&rme, die von der Ablq^hlung der verarmtenp Sole 
stammt vorteilhaftarwelae fOr die DurchfQhrung dea Strippena vemi'endet wird. 

7. Relnigungaveifahren nach einem der Anspruche 4 bis 6. dadurch gekermzeielinet, daB die veramrrte Sole nach 
dam Stnppenflus8Bufw&rt6zu dsn BetarolyaeurBn lezykliert wird., wobei v/anlgatieneein AbiaB im Hezyklisrungs- 

90 Icralsiauf der verarmten Sole voigesehen lat. 

8. Vorrichtung zur DurchfQhrung des ReinigungsverfSahrens nach einem der Anspruche 5 bis 7 daduroh gekenn- 
zelchnel, daB sle f oTgendes umfaBt: 

ss - efne Qnheit zur Harstellung von gaaTSmilgem Chlor durch Soleeleiarolyee. wober die Eihhait Bektrolyseure 
(3) umfaBt. 

einen Rieselturm (5) 10r die SpQfung das hergestellten gasformigen Chlors 
- elnen Zustrom eIner Frakdon der an Salz verarmten Solo^ die stromabw&ns von den Elektrolyseuran (3] ent- 
nommen wurde In den Rieseltunn (5) 

40 

9. Vorrichtung nach Anspruch 8, dadurch geicetihzidclinet, daB dor Rieseltum^ (5) die 8puly ns der vemrmtcn Sole 
[m Gegenstrom dui^hfUhren kann, wobei der Zustrom fOr die verarmte Sole voiteilhafterweise am oberen Tell der 
Saule (5) einmiindeL 

4S 10. Vorrichtung nach ainem der AnsprGche A oder 9, dadurch gekennzeichnet, daS eie auBertlem eine Stripping- 
Einhait(7)1QrdiamitChlDrund Brom beladeneFraktSon der an Sab veramiten Sole umfaBt, die ausdem Rieselturm 
(5)austritt 

11 . Vorrichtung nach Anspruch 10, dadurch gekfinnzeichnet, daB sie auBerdsm einen Wftrmetejuecher (El) umfaBt, 
so der hi Zustrom der F^aktloTk der veramnten Sola zum Rieselturm (5) angaanfnet let zur AblcQhIung der FraKdon 

der verarmten Sole undzurWiederemvannung derentsDrachenden Fraktlonvei^rmterSole. die aus dem Rlesel- 
tunn (5) vor Ihrem Eintritt In die Stripping-Einheit (7) ausgetr^en iat. 

12. Vorrichtung nach einem der AnsprCtehe 10 odar 11 , dadurch gekennzeichnet; daB sle au(3erdem einen Be2y- 
S5 klierungskreislauf fUr die verarmte Sole umfaBt, die aus der Stripping-Einheit (7) stromaufwSftd zu den Elektroly- 

seursn (3) austrftt und da3 wenlgatana eIne AblaBvorrichtung oiner Fraktlon der rezyklierten Sole in dem Rezy- 
kllerungskrelsiauf vorgeeehen 1st. 
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Claims 

1 . A method forpurUying a flow of gaseous cMorln&. aimed at removing from said f tew the bromfng contained therein, 
said metliod Including the washing of safd flow with an aquoous soluHon, characterised In thtft said washing te 

£ carried out using, as tho aquaous solution, salt-deplotod brine, extracted downstream of the electrolysais of a 

brine alactrolysls-based chlorine production unit 

2. The purifying mathod according to Ciafm 1 , characterised in that said washing with salt-depl^ed brine is carried 
out Gounteicurrenily,' advantageousJy on an upward flow of gaseous chtorine. 

io 

3. The purifying method according to one of Claims 1 or 2, characterised in that sahi depleted brine Is used, for 
said washing, at a tenfiperatune of between 10*C and and preferably, at a temperatui^ of between 1S-C and 

« 4. ThepuriiyingmslhodaccordingtoanyoneofClairTisI tD3.characterifiedinth^ 

of said washing, the separation of the bromine and the chtorine contained in aard depletad brine by etilpping; said 
atripprng being notably carried out using water vapour under vacuum or a gas, advantageously air. 

5. The purifying method accordhg to any one of Clacms 1 to 4, characterised in that It is canied out at the site of a 
^0 brine eledn>lysis»based chlonnopmductlon unit. 

6. The purifying moihod according to aaim 5, characterised in that said depleted brine, extracted inm said unit, 
Is cooled before said washing Is carried out and in that said depleted brire, loaded with chlorine and bromine at 
the end of said Washing, is shipped: the caiorfea resulting from the cooPing of said depleted brine being advanta- 

2B goously used to carry out said strtpping. 

7. The purifying method according to any one of Claims 4 to 6, characterised in that said dsplated brine Is recycled, 
siler said stripping, upstream of said etedrotysers; at least one puiging oparation being provided on the circuit for 
recycling said depleted brine. 

so 

8. A device for oarvying out the purBying method according to any one of Claims 5 to 7, characterieed in that it 
comprises! 

- a bririe eleccrolyela-baaed gaseous chlorine production unit, said unit including efectroly&ars (d); 

3B 

a washing column (E) for said produced gaseous chlorine; 

a stream for feeding a fraction of the sait^depleted brine, extracted downstream of said electrolysers (3), Into 
said washing ooiumn 

40 

9» The device accorcPng to Claim 5, characterised in that said washing ooiumn (5) is arranged to carry out said 
washing with the depleted brine countercurrently; the stream for feeding said depleted brine leading advantageous- 
fy Into the upper part of said column (5). 

^ 10. The device according to one of Qalms 8 or 9, eharaeterraed In that ft further includes a stripping unit (7) for said 
fraction of salt-depleted brine, loaded with chlorine and bromine, exitir^ from said washing column (5). 

11 . The devica according to Claim 10. eharacterieed In that it further includes a heat exchanger (El), arranged on 
said stream for feeding said fraction of deploted brins to said washing column (5), for cooling said fraction of 

50 depleted brine and for heating the corresponding fraction of depleted brine exiting ttom said washing column (5) 
prior to its entry into said stripping unit (7). 

12. The device according to one of Claima 1 o cni , characterised In that it further includes a circuit for recycling the 
depleted brine exiting from said stripping unit (7) upstroamwards of the e|ectr>olysei^ (3); at least one device for 

as purging a fraclion ol the recycled brine being provided on said recycling cimit 
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Abstract of EP0979671 

The flow of chlorine gas is washed in a column (5) with an aqueous solution connprising a low-salt brine 
extracted from downstream of electrolyzers (3) producing chlorine by electrolysis of brine. 
The brine washing is carried out in back flow, preferably with the chlorine gas flowing upwards, at a 
temperature of between 10 and 35 degrees C, and preferably between 15 and 20 degrees C. In addition, 
downstream of the washing process, the bromine and chlorine are separated from the brine by stripping 
using water vapor under vacuum or with a gas, preferably air. The process is operated on the site of 
chlorine production by electrolysis. The low-salt brine is cooled before washing the chlorine. The heat 
from the cooling process is used to carry out the stripping process. After stripping, the low-salt brine is 
recycled to upstream of the electrolysis units. At least one purge is put into this recycling line. 
An Independent claim is also included for the device for carrying out this process, comprising a unit 
producing chlorine by electrolysis of brine, a washing column for the gaseous chlorine, and a circuit 
carrying a fraction of the low-salt brine, taken from downstream of the electrolyzers (3) to the washing 
column (5). The device also contains a stripping unit (7) for removing chlorine and bromine from the brine 
after the washing process. A heat exchanger (E1 ) cools the brine before it enters the column and warms 
the brine leaving the column before it enters the stripper. 
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